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Looking  toward 
the  Future, 
Learning  from  the  Past 

Lt  Col  Dik  Daso, USAF 


OVER  FIVE  DECADES  ago,  the 
Army  Air  Forces  initiated  the  first 
technology  forecast  in  militaryhis- 
tory.  The  report,  Toward  New  H  ori- 
zons,  was  written  by  a  team  of  31  scientists — 
all  experts  in  their  fields— led  by  Dr. 
Theodore  von  Karman,  the  eccentric  Califor¬ 
nia  Institute  of  Technology  (CalTech)  aero- 
dynamicist.  Since  this  first  science  and  tech¬ 
nology  (S&T)  study,  the  US  Air  Force  has 
sponsored  a  major  S&T  study  once  each 
decade.  It  has  been  five  years  since  the  com¬ 
mencement  of  the  most  recent  study,  New 
World  Vistas:  Air  and  Space  Power  for  the  21st 
Century.  Looking  back  at  the  yearlong  study 
reveals  much  about  the  evolution  of  the  Air 
Force  over  the  past  60  years. 

At  the  National  Academy  of  Sciences 
(NAS)  building  in  Washington,  D.C.,  on  10 
November  1994,  Secretary  of  the  Air  Force 
Sheila  Widnall  approached  the  podium  be¬ 
fore  an  audience  of  scientists,  Air  Force  per¬ 
sonnel,  and  at  least  two  historians  to  deliver 
her  opening  remarksfor  the  50th  anniversary 
gathering  of  the  Air  Force  Scientific  Advisory 
Board  ( SAB) .  She  spoke  of  the  emigre  FI  un- 
garian  aeronautical  scientist,  Karman,  and  a 
career  Army  Air  Forces  officer,  General  of  the 
Air  Force  FI  enry  "H  ap"  Arnold,  who  came  to¬ 
gether  under  the  pressures  of  World  War  II 
and  formed  the  Scientific  Advisory  Group 
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(SAG),  the  forerunner  of  the  SAB,  in  the  fall 
of  1944.  The  SAG's  purpose  was  to  forge  a  de¬ 
tailed  plan,  a  blueprint  for  the  future  devel¬ 
opment  of  the  Army  Air  Forces.  The  group 
was  to  travel  the  world,  investigate  all  possible 
roads  of  inquiry,  and  determine  how  best  to 
pursue  new  technologies  and  build  a  supe¬ 
rior  air  force.  Through  the  spring  and  sum¬ 
mer  of  1945,  this  group  of  scientists  traveled 
to  Germany,  England,  Japan,  the  Soviet 
Union,  and  many  countries  in  between 
searching  for  the  finest  minds  and  most  ad¬ 
vanced  laboratories  that  had,  on  occasion, 
nearly  tipped  the  scales  of  victory  in  favor  of 
the  Axis.  The  preliminary  report,  Where  We 
Stand,  and  the  final  report,  Toward  New  H  ori- 
zons,  became  the  blueprints  for  the  building 
of  the  scientific  and  technological  infrastruc¬ 
ture  of  today's  Air  Force. 

The  secretary's  references  to  Arnold  and 
Karman  were  nothing  new.  In  fact,  every  time 
any  major  Air  Force  S&T  study  had  been  ini¬ 
tiated  over  the  past  five  decades,  eloquent 
speakers  had  evoked  the  words  and  deeds  of 
the  two  architects  of  American  air  su- 
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Arnold  awards  Karman  the  Meritorious  Civilian  Service  Award  for  his  work  on  Toward  New  Horizons,  February  1946. 


premacy.1  This  occasion  turned  out  to  be  no 
different  from  times  past.  As  she  spoke,  Dr. 
Widnall's  voice— determined,  comfortable, 
clear,  and  focused— challenged  Dr.  Gene  Mc¬ 
Call  and  his  1994  Scientific  Advisory  Board  to 
"rekindle  that  inquisitive  attitude"  initiated  by 
Karman'sgroup  some  50  years  earlier.  McCall 
was  challenged  to  write  a  report  in  the  Kar¬ 
man  tradition.  The  report,  New  World  Vistas: 
Air  and  Space  Power  for  the  21st  Century,  was 
completed  on  15  December  1995,  exactly  50 
years  after  Karman's  report  was  placed  on 
General  Arnold's  desk. 

New  World  Vistas,  formally  delivered  during 
a  senior  staff  briefing  in  the  secretary's  con¬ 
ference  room  in  the  Pentagon,  was  more  like 
Karman's  first  report  than  any  of  the  others 


that  had  been  written  each  decade  following 
Toward  New  H  orizons.  This  was  not  an  acciden¬ 
tal  occurrence.  There  were  similarities  that 
reflected  a  cognizance  of  history,  and  there 
were  differences  that  reflected  the  evolution 
of  science,  technology,  and  society  in  this 
country  over  the  past  five  decades. 

This  article  relates  some  of  my  observa¬ 
tions  as  the  historian  attached  to  the  Air 
Force  Scientific  Advisory  Board.  Then  I  will 
make  a  few  comparisons  between  the  first 
Karman  study  and  the  latest  McCall  study. 

My  association  with  the  SAB  began  as  an 
outcropping  of  dissertation  research.  In  1993, 
at  the  suggestion  of  Duane  Reed,  of  the  US 
Air  Force  Academy  Special  Collections 
Branch,  I  embarked  upon  a  biographical 
study  of  General  Arnold  and  Dr.  Karman.  In 
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the  summer  of  1994, 1  contacted  Col  Timothy 
Courington,  executive  director  of  the  SAB,  to 
arrange  to  attend  the  50th  anniversary  gath¬ 
ering  of  the  SAB  that  November.  It  ismyopin- 
ion  now,  as  it  was  after  that  initial  November 
meeting,  that  Colonel  Courington  was  the 
driving  force  behind  the  SAB's  routine 
smoothness  and  today  deserves  much  of  the 
credit  for  the  successful  accomplishment  of 
the  1995  McCall  report.  H  is  reflective,  casual, 
assured  approach  to  most  issues  impressed 
every  member  of  the  SAB.  If  there  is  a  silent 
hero  in  this  story,  it  isundoubtedlyTim  Cour¬ 
ington,  now  retired  from  the  U  S  Air  Force. 

While  in  Washington  that  November,  I  had 
the  opportunity  to  interview  several  of  the 
SAB  members,  both  past  and  present.  It  was  a 
researcher's  dream  come  true.  In  the  same 
room  sat  two  original  SAG  members,  several 


past  SAB  chairmen,  many  retired  USAF  offi¬ 
cers  who  had  dealt  directly  with  the  SAB  at  all 
levels,  the  most  outstanding  being  Gen 
Bernard  Schriever  and  Gen  LewAllen  Jr.  Gen¬ 
eral  Arnold  had  participated  in  Schriever's 
wedding,  and  Karman  worked  for  him  when 
he  directed  the  development  of  the  USAF  in¬ 
tercontinental  ballistic  missile  (ICBM)  pro¬ 
gram.  Allen  was  a  former  Air  Force  chief  of 
staff  and  after  retirement  had  directed  the  Jet 
Propulsion  Laboratory  (JPL),  the  same  orga¬ 
nization  founded  by  Karman  in  the  Arroyo 
Seco  of  California  in  the  late  1930s.  Other  no¬ 
tables  were  Dr.  Ivan  Getting,  the  father  of  the 
global  positioning  system  (GPS);  Dr.  Court 
Perkins,  a  masterful  storyteller  and  former 
chief  scientist  of  the  Air  Force;  Mr.  Chet 
FI  asert,  a  Karman  student,  European  compan¬ 
ion,  and  original  SAG  member;  and  Dr.  Ed- 


Col  Tim  Courington,  at  right,  welcomes  Dr.  Richard  Hallion,  Air  Force  historian,  and  Gen  Ronald  Fogleman,  Air  Force 
chief  of  staff,  to  the  50th  anniversary  celebration  of  the  Scientific  Advisory  Board,  November  1994. 
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Dr.  Edward  Teller,  Dr.  Gene  McCall,  and  Dr  Court  Perkins  during  the  awards  ceremony  at  the  50th  anniversary  gath¬ 
ering 


The  Arnold  “apparition”  in  the  balcony  at  the  NAS  that 
evening 


ward  Teller,  coinventor  of  the  "dry"  hydrogen 
bomb  that  made  the  ICBM  a  practical 
weapon.  General  Arnold  himself  even  ap¬ 
peared  as  an  "apparition"  from  the  balcony  at 
the  banquet  in  the  NAS  that  night  as  part  of 
the  entertainment  program. 

The  keynote  speaker  for  the  symposium 
was  Secretary  of  Defense  William  Perry.  Al¬ 
though  Vice  President  Al  Gore  was  supposed 
to  kick  off  the  afternoon  session,  last-minute 
priorities  canceled  his  appearance.  In  any 
event,  interest  in  the  Scientific  Advisory 
Board  was  and  remains  keen  within  the  fed¬ 
eral  government.2 

During  early  November,  Dr.  Widnall  and 
the  Air  Force  chief  of  staff  Gen  Ronald  Fogle- 
man  (trained  in  history  at  Duke  University) 
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formally  issued  their  "New  World  Vistas"  chal¬ 
lenge  to  the  SAB  in  a  two-page  memo  dated 
29  November  1994.  This  sequence  was  remi¬ 
niscent  of  a  legendary  Arnold/  Karman  meet¬ 
ing  at  LaGuardia  Airport  back  in  August 
1944.  It  was  at  that  meeting  that  Arnold  con¬ 
vinced  Karman  to  write  the  first  S&T  forecast 
for  the  Army  Air  Forces.  Karman  accepted 
the  challenge,  but  it  was  not  until  7  Novem¬ 
ber  that  Arnold  got  around  to  putting  his  re¬ 
quest  down  on  paper.  My  point  in  recounting 
these  events  isto  demonstrate  that  the  origins 
of  New  World  Vistas  were  steeped  in  the  real¬ 
ization  and  recognition  of  historical  events 
and  Air  Force  traditions— traditions  that 
began  before  the  Air  Force  became  an  inde¬ 
pendent  service.  The  study  itself  was  to  be 
guided  by  principles  similar  to  those  that  Kar¬ 
man  used  in  the  first  report.  The  16  speeches 


Gen  Ronald  R.  Fogleman  addressed  the  SAB  members, 
past  and  present,  at  the  gathering  at  the  NAS  on  10  No¬ 
vember  1994. 


given  at  the  50th  anniversary  symposium 
throughout  that  November  day  traced  the 
chronology  of  the  SAB  and  were  not  only  in¬ 
formative  but  at  times  nostalgic.3  Further,  the 
NAS  setting,  near  a  supersized  statue  of  Al¬ 
bert  Einstein,  helped  set  an  atmosphere  of  in¬ 
spiration  and  imagination  for  several  of  the 
SAB  members. 

During  the  first  week  of  February  1995,  Dr. 
McCall  finalized  plans  for  the  study's  format 
with  Dr.  Widnall.  She  insisted  that  the  report 
should  pursue  joint  service  involvement,  sim¬ 
ulation,  and  modeling  opportunities  and 
should  investigate  areas  where  "explosive 
rates"  of  technological  change  might  affect 
the  Air  Force.  Widnall's  and  Fogleman's  No¬ 
vember  tasking  letter  quoted  Karman's  di¬ 
rectly:  "Only a  constant  inquisitive  attitudeto- 
ward  science  and  a  ceaseless  and  swift 
adaptation  to  new  developments  can  main¬ 
tain  the  security  of  this  nation."4 

Answering  the  call  to  proceed  immedi¬ 
ately,  Dr.  McCall  selected  Maj  Gen  John 
Corder,  USAF,  Retired,  not  a  scientist  himself, 
as  his  deputy.5  A  stark  contrast  existed  be¬ 
tween  these  two  men.  Corder  represented  the 
task-minded  side  of  the  New  World  Vistas  lead- 


Secretary  of  the  Air  Force  Sheila  E.  Widnall  enjoyed  the 
formal  gathering  at  the  NAS  on  the  evening  of  9  No¬ 
vember  1994. 
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ership.  McCall  represented  the  typical  scien¬ 
tist:  thoughtful,  not  overly  mindful  of  time 
schedules,  relaxed  in  the  extreme.  This  pair¬ 
ing  was  similar  to  the  original  SAG's  top  two. 
Karman  had  selected  Dr.  Hugh  Dryden,  long¬ 
time  chairman  of  the  National  Bureau  of 
Standards,  an  excellent  administrator.  Kar¬ 
man,  often  introspective  and  self-described  as 
"always  late,"  was  counterbalanced  by  the 
well-organized  Dryden.6  The  McCall/ Corder 
team  held  similar  balance. 

Over  the  next  four  months,  McCall  and 
Corder  selected  panel  chairmen  and  held 
preliminary  meetings.  By  mid-March,  the 
panels  were  formed  (although  some  changes 
occurred  during  the  course  of  the  study),  and 
some  even  met  in  full  session  to  jump-start 
the  investigation  process. 

On  10  April,  the  panel  chairmen  gathered 
near  Dulles  Airport  at  Westfield's,  a  luxury 
meeting  facility.  The  committee  chairs  gave  a 
brief  summary  of  their  preliminary  efforts, 
and  a  few  outsiders  delivered  specific  briefings 
designed  to  broaden  ideas  on  S&T  forecast¬ 
ing.  Of  note  were  presentations  by  Dr.  Peter 
Bishop,  who  discussed  "alternative  futures." 
This  was  a  true  "out  of  the  box"  attempt  at 
looking  toward  the  future.  Dr.  Clark  M  urdock, 
deputy  special  assistant  to  the  Air  Force  chief 
of  staff  on  long-range  planning,  also  made  a 
presentation,  more  conventional  but  still  an 
attempt  to  open  the  panel  chairmen's  minds 
to  possibilities  for  envisioning  the  future.  Ear¬ 
lier  in  the  year,  John  Anderson,  a  National 
Aeronautics  and  Space  Administration 
(NASA)  long-range  planner,  had  briefed 
panel  chairmen  on  his  "Horizon  Mission 
Methodology/'  a  "future-to-present"  approach 
to  forecasting.  The  attendees  left  with  an  in¬ 
troduction  to  forecasting  that  appeared  new 
and  far  reaching.  From  my  observations,  the 
majority  of  the  panels  did  not  use  these  meth¬ 
ods  in  their  entirety  but  incorporated  portions 
of  them  at  certain  points  during  the  study. 

Next,  from  2  to  5  May,  the  SAB  general 
membership  meeting  took  place  at  Maxwell 
AFB,  Alabama.  This  meeting,  although  not 
specifically  designed  as  a  New  World  Vistas 
panel  workshop,  turned  out  to  be  one  of  the 


most  significant  events  in  the  yearlong 
process.  Specialists  from  across  the  United 
States,  as  well  as  the  SAB  membership,  were 
invited  to  participate  in  working  groups  that 
addressed  "broad  technical  and  mission 
areas. "7lt  was  during  this  meeting  that  the  12 
New  World  Vistas  panels  utilized  their  time  and 
roughed  in  preliminary  approaches  to  their 
specific  reports.  The  rough  draft  was  to  be 
completed  by  the  end  of  the  SAB  summer 
study  held  in  Newport  Beach,  California,  in 
July— a  short  three  months  away.  Thus,  it  was 
with  the  help  of  many  nonpanel  members— 
outside  of  the  New  World  Vistas  formal  struc¬ 
ture— that  preliminary  ideas  for  the  report 
were  developed  and  shared. 

From  10  to  21  July,  the  New  World  Vistas 
panels  convened  in  the  lovely  surroundings 
of  Newport  Beach.  Vistas  consisted  of  six  tech¬ 
nology  panels  and  six  applications  panels. 
The  meeting  place  was  the  NAS's  Beckman 
Center  in  Newport  Beach,  which  had  been 
equipped  with  a  network  mainframe  linking 
all  of  the  separate  panel  computers  together. 
Each  room  was  equipped  with  laptop  com¬ 
puters,  and  each  computer  was  linked  to  the 
other.  The  idea  was  to  simplify  and  speed  up 
the  final  editing  process.  Compared  to  the 
SAG  working  environment  of  50  years  earlier, 
this  high-technology  atmosphere  certainly  re¬ 
flected  changes  in  American  society  as  well  as 
within  the  scientific  community.  Karman's 
group  worked  with  slide  rules  and  manual 
typewriters.  There  was  only  one  electric  type¬ 
writer  in  the  Beckman  Center,  and  the  only 
slide  rule  might  have  been  found  in  a  display 
case  of  old  scientific  paraphernalia. 

The  New  World  Vistas  study  had  seven  pri¬ 
mary  objectives: 

1.  Predict  how  the  explosive  rate  of  tech¬ 
nological  change  will  impact  the  Air 
Force  over  the  next  10  to  20  years. 

2.  Predict  the  impact  of  these  technologi¬ 
cal  changes  on  affordability. 

3.  Predict  science  and  technology  areas 
where  dual-use  defense  conversion  oc¬ 
curs,  industry  leads  and  military  follows, 
and  a  partnership  with  industry  exists. 
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4.  Predict  S&T  areas  the  Air  Force  will  have 
to  develop  where  no  commercial  mar¬ 
ket  exists. 

5.  Offer  advice  as  to  whether  our  lab  struc¬ 
ture  is  consistent  with  the  study  and 
what  changes,  if  any,  should  be  made. 

6.  Offer  advice  as  to  whether  the  current 
SAB  charter  is  consistent  with  the  find¬ 
ings  of  the  study  and  what  changes,  if 
any,  should  be  made. 

7.  Evaluate  the  study  in  light  of  how  the 
Air  Force  contributes  to  the  joint  team. 

During  the  length  of  the  study,  a  World 
Wide  Web  page  allowed  interface  directly 
with  the  American  public.  This  is,  perhaps, 
the  most  remarkable  aspect  of  New  World  Vis¬ 
tas.  The  vast  majority  of  the  report  is  unclassi¬ 
fied.  One  classified  volume  that  incorporates 
all  of  the  classified  portions  of  all  of  the 
panel's  reports  does  exist.  Karman's  original 
study  was  classified  at  such  a  high  level  that 
fewer  than  a  hundred  copies  were  distrib¬ 
uted,  and  it  remained  classified  for  nearly  a 
decade.  Dr.  Ivan  Getting,  also  a  member  of 
the  first  SAG  study,  recalled  that  the  classifi¬ 
cation  of  the  original  report  made  it  nearly 
useless  outside  of  Air  Force  circles.8 

Inexorable  links  to  the  civilian,  commer¬ 
cial  world  precluded  any  serious  thought 
about  a  restrictive  classification.  But  the  na¬ 
ture  of  S&T  has  changed  dramatically  since 
1945.  Today,  the  Air  Force  is  becoming  a  cus¬ 
tomer  of  industrial  technology,  whereas  in 
the  past  the  Air  Force  (indeed,  the  military  in 
general)  pushed  the  technological  process. 

By  the  end  of  July,  a  firm  timetable  had 
been  established  for  finalizing  the  New  World 
Vistas  report.  Corder  hoped  that  the  report 
might  be  finished  by  the  first  week  in  Novem¬ 
ber.  Remarkably,  all  but  Dr.  McCall'sSummary 
Volumewere  in  final  draft  form  byThanksgiv- 
ing.  The  15  December  report  deadline  was 
rapidly  approaching,  and  those  handling  the 
final  printing  process  were  working  long, 
hard  hours  to  have  the  report  in  its  final  form 
for  the  secretary  of  the  Air  Force's  meeting 
deadline.  Completion  was  just  not  possible. 
The  Summary  Volume  had  seen  several  edits 
during  the  first  week  of  December  amidst  stiff 


Ivan  Getting,  father  of  the  global  positioning  system 


discussion  by  panel  members  over  its  content. 
After  some  last-minute  alterations,  the  Sum¬ 
mary  Vol  u  me  was  published  in  enough  quantity 
to  ensure  that  the  secretary  of  the  Air  Force 
and  all  visiting  senior  staff  members  received 
one.  In  all  fairness,  the  first  draft  of  the  Sum¬ 
mary  Volume  had  been  released  to  the  panel 
chairs  in  August  for  their  comments.  It  was 
the  difficulty  of  incorporating  the  comments 
from  12  different  sources  that  slowed  the 
Summary  Volume's  completion.  But  the  major¬ 
ity  of  reports  had  not  been  published  in  final 
form.  In  fact,  the  volumes  piled  upon  the 
briefing  table  on  15  December  were  simply 
the  draft  copies  of  the  panel  reports,  nicely 
bound  by  Air  Force  graphics. 

Karman's  report,  although  placed  on 
Arnold's  desk  on  15  December  1945,  was  only 
the  final  draft  of  the  executive  summary  "Sci¬ 
ence:  T  h  e  Key  to  A  i  r  Su  premacy."  Thecopyof 
all  33  sections,  in  12  volumes,  was  not  final¬ 
ized  until  early  spring  the  following  year. 

N  onetheless,  the  process  of  publicly  releas¬ 
ing  McCall's  report  began  with  much  fanfare 
on  31  January  1996.  Secretary  Widnall  and 
Dr.  McCall  held  a  national  press  conference 
in  the  Pentagon  to  explain  the  purpose  of 
New  World  Vistas.  Dr.  Widnall  assured  re¬ 
porters  that  "this  report  will  not  sit  on  the 
shelf  and  gather  dust."9  Prime-time  reports 
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Left  to  right,  Dr.  Edward  A.  Feigenbaum,  Gen  Ronald  R.  Fogleman,  Deputy  Secretary  of  Defense  Paul  Kaminski,  Sec¬ 
retary  of  the  Air  Force  Sheila  Widnall,  and  Dr.  Gene  McCall,  November  1 994 


aired  that  evening  on  "ABC  World  News 
Tonight  with  Peter  Jennings"  and  Cable  News 
Network  (CNN).  Newspapers  across  the 
country  also  carried  stories  covering  the  New 
World  Vistas  report  via  United  Press  Interna¬ 
tional  (UPI)  and  Reuters  News  Agency  press 
releases.  The  results  of  the  report  are  also 
part  and  parcel  of  Air  Force  2025,  an  Air  Uni¬ 
versity  project  that  emphasized  planning  for 
the  future  of  the  Air  Force.  The  multiaxis  ap¬ 
proach  to  forecasting  in  the  Air  Force— sev¬ 
eral  studies  and  agencies  working  long-range 
planning  issues  concurrently— was  also  an 
Arnold  creation.  In  1945,  Arnold  funded  the 
first  RAND  studies,  established  the  Office  of 
Scientific  Liaison  headed  by  Col  Bernard 
Schriever,  and  established  a  separate  Re¬ 
search  and  Development  Directorate  headed 
by  Gen  Curtis  E.  LeMay. 

As  with  any  forecast,  some  portions  will 
prove  right  and  some  wrong.  Karman's  1945 
report,  for  example,  did  not  envision  the  im¬ 
pact  of  the  computer  on  the  Air  Force.  But 
then  it  seemed  that  few  saw  a  great  need  for 
computers  in  the  age  of  the  slide  rule.  There 
is  a  certain  irony  in  the  fact  that  the  chief  sci¬ 


entist  of  the  Air  Force  during  the  New  World 
Vistas  study,  Dr.  Edward  A.  Feigenbaum,  was  a 
computer  scientist.  Feigenbaum  was  the  first 
Air  Force  chief  scientist  from  that  discipline 
and  also  New  World  Vistas  chair  of  the  Infor¬ 
mation  Technology  Panel. 

In  regard  to  the  first  SAG  study  in  1945, 
there  were  significant  long-term  impacts  on 
the  fledgling  Air  Force.  Eventual  "fallout"  in¬ 
cluded  (1)  establishment  of  a  permanent  Sci¬ 
entific  Advisory  Group  in  1946  strengthened 
by  its  reorganization  in  1948;  (2)  establish¬ 
ment  of  the  Air  Research  and  Development 
Command  (ARDC)  in  1950;  (3)  establish¬ 
ment  of  the  Arnold  Engineering  and  Devel¬ 
opment  Center  (AEDC)  in  1951;  (4)  creation 
of  the  US  Air  Force  Academy  in  1956;  and  (5) 
establishment  of  a  number  of  specific  devel¬ 
opment  programs,  particularly  the  Air  Force 
ICBM  program.10  These  were  all  fruits  of  Kar¬ 
man's  intellectual  seed.  In  fact,  the  institu¬ 
tionalization  of  science  and  technology  per¬ 
meating  toda/sAir  Force  can  trace  itsorigins 
to  Karman's  two  major  reports  for  General 
Arnold  in  August  and  December  1945. 
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The  conclusions  drawn  in  New  World  Vistas 
may  one  day  have  similar  reach  as  those  of 
Karman's  first  study.  Perhaps  in  a  decade  we 
will  have  an  idea  of  their  impact.  Following  is 
a  summary  of  these  conclusions: 

1.  There  will  be  a  mix  of  inhabited  and  un¬ 
inhabited  aircraft.  Specifically,  the  Un¬ 
inhabited  Combat  Aerial  Vehicle 
(UCAV)  will  fill  manyrolesand  expand 
performance  into  the  hypersonic  range, 
enabling  strikes  anywhere  on  the  globe 
within  minutes. 

2.  Large  and  small  aircraft  will  project 
weapons.  "Large"  aircraft  will  be  the 
first  to  carry  directed -energy  weapons 
and,  eventually,  will  carry  smaller 
UCAVs  internally,  providing  interconti¬ 
nental  standoff  capability.  The  roles  of 
this  type  of  vehicle  will  reach  into  space 
as  wel  I . 

3.  We  must  extend  airlift  capabilities.  Ex¬ 
pansion  of  airlift  fleets  will  need  to  in¬ 
clude  "point-of-use"  delivery  capability. 
Essentially,  this  means  improving  preci¬ 
sion  airdrop  capability  to  keep  up  with 
the  increased  tempo  of  operations  in 
any  future  endeavor.  ‘The  problem  of 
airdrop  should  be  treated  as  seriously  as 
the  problem  of  bomb  drop." 

4.  The  future  force  will  become  efficient 
and  effective  through  the  use  of  infor¬ 
mation  systems  to  enhance  US  opera¬ 
tions  and  confound  the  enemy.  Informa¬ 
tion  and  space  will  become  inextricably 
entwined.  The  human-machine  inter¬ 
face  must  also  improve  as  the  machines 
improve.  "Information  munitions"  will 
become  part  of  the  inventory  just  as 
laser-guided  bombs,  infrared  missiles, 
or  cruise  missiles  are  today. 

5.  Space  and  space  systems  will  become 
synonymous  with  effective  operations. 
The  protection  of  our  assets  and  the  de¬ 
nial  of  capabilities  to  an  enemy  will  be 
essential. 

6.  Sensors  and  information  sources  will  be 
widely  distributed.  In  the  past,  there  has 
been  a  failure  to  recognize  that  infor¬ 
mation  originates  as  data  from  active 


and  passive  sensors.  New  information 
systems  will  correlate  data  into  informa¬ 
tion  much  more  effectively  than  before. 

Dr.  McCall  also  added  a  few  cautions  to 
those  who  read  only  the  Summary  Volume. 
First,  affordability  must  not  be  eliminated 
from  the  overall  picture.  Second,  and  ex¬ 
tremely  important,  operational  components 
of  the  Air  Force  must  plan  jointly--that  is, 
with  “each  other,  other  services,  and  allies." 
The  expanding  information  network  should 
make  this  easier  in  time  as  "internetting  of 
nodes"  becomes  more  and  more  seamless. 

It  is  also  interesting  to  note  a  few  of  the 
general  guidelines  that  are  attached  to  the 
end  of  the  second  chapter.  Two  in  particular 
struck  me  as  significant  to  the  ultimate  suc¬ 
cess  or  failure  of  this  venture.  It  is  important 
that  all  Air  Force  members  be  aware  of  these 
as  potential  stumbling  blocks  to  the  ultimate 
implementation  of  recommendations  from 
this  report. 

1.  Identification  and  development  of  revo¬ 
lutionary  concepts  require  intuition,  in¬ 
novation,  and  acceptance  of  substantial 
risk. 

2.  Most  revolutionary  ideas  will  be  opposed 
by  a  majority  of  decision  makers.11 

Clearly,  Dr.  McCall  was  suggesting  that 
without  bold,  creative,  high-level  leadership, 
the  ultimate  success  of  N ew  World  Vistas  might 
be  at  risk.  The  implication  was  that  in  a  mas¬ 
sive  bureaucratic  organization  like  the  Air 
Force,  technological  change  is  dependent 
upon  a  certain  amount  of  "out-of-the-box" 
thinking  and  acceptance  of  some  failures 
along  the  way.  Whether  Air  Force  leadership, 
in  light  of  the  constant  battle  of  the  budget, 
can  make  such  a  leap  remains  to  be  seen. 

Thisbringsusbackto  the  historical  aspects 
of  this  report  and  a  statement  made  by  Gen¬ 
eral  Arnold  back  in  1946: 

Successful  research,  being  the  product  of  inspi¬ 
ration,  cannot  be  purchased  like  a  commodity. 
It  isthe  product  of  the  human  mind— of  intel¬ 
lectual  leadership.  ...  All  of  the  funds  and  fa¬ 
cilities  devoted  to  research  will  be  wasted  unless 
at  the  same  time  America  possesses  competent 


76  AEROSPACE  POWER  JOURNAL  WINTER  1999 


intellectual  leadership.  .  .  .  The  proper  cultiva¬ 
tion  of  the  human  mind  is  the  essence  of  the 
task.12 

Thecontinued  evolution  of  theAir  Force asa 
technological  megasystem  within  the  bound¬ 
aries  of  a  complex  American  society  has  been 
determined  by  the  realities  inherent  in 
Arnold's  statement  during  these  past  five 
decades,  and  it  will  depend  on  innovative, 
command-level  leadership  for  the  next  five 
decades. 

Arnold's  words  might  remind  us  that,  al¬ 
though  some  elements  of  military  technology 
may  change,  other  elements  remain  painfully 
the  same.  Perhaps  it  was  Karman  who  was 
most  prescient  when  he  said,  "A  report  does 
not  make  a  policy.  It  depends  on  the  admin¬ 
istration."13  McCall  has  taken  that  thought 
one  step  further.  It  is  M cCall's opin ion  that  to 
be  effective  and  successful,  this  report  must 
be  kept  alive  through  several  generations  of 
senior  Air  Force  leadership.14  Only  time  will 
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1.  For  a  summary  of  the  first  five  studies,  see  Dr.  Michael 
Gorn’sH  arnessing  theGenie  Scienceand  Technology  Forecasting  for  the 
Air  Force,  1944-1986  (Washington,  D.C.:  Office  of  Air  Force  H  is- 
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man  (Maxwell  AFB,  Ala.:  Air  U niversity  Press,  1997). 
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6.  Theodore  von  Karman,  interview  with  Shirley  Thomas, 
January  1960,  audiotape  recording,  Indiana  University  Special 
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reveal  whether  or  not  McCall's  perceptions 
and  desires  for  his  report  will  compare  favor¬ 
ably  with  Karman's  prescience.  Perhaps  Mc¬ 
Call's  own  words  are  best  repeated  here: 
"Forecasting  is  not  an  exact  science,  and  the 
path  will  wind  as  it  disappears  into  the 
shadow  of  the  future.  We  guarantee  the  jour¬ 
ney  to  be  productive  even  if  the  road  ends  in 
an  unexpected  place."15 

Since  the  release  of  New  World  Vistas  in  Jan¬ 
uary  1996,  the  volumes  have  found  their  way 
into  Pentagon  offices  that  drive  programs— 
from  doctrine  to  procurement— and  into  Air 
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New  World  Vistas  forecast  a  success  or  failure 
after  over  five  years  would  certainly  be  pre¬ 
mature;  however,  construction  is  under  way 
for  the  future,  even  if  the  road's  end  is  not  yet 
in  sight.  □ 
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